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SPECmCATION 



1. Title of the invention 
Magnetic-head'forming method 

2. Patent Claim 

A mag ne tic-head-forming method in which a bending process is applied to a set position 
of the spring arm of a magnetic head and a set spring pressure is produced at the tip of said 
spring arm, and a magnetic-head-forming method in which a convergent laser light pulse is 
radiated by multiple scanning lines that are mutually close-by in ilie vicinity of a set bending 
position on the surface of the spring arm of the magnetic head. 

3. Detailed explanation of the inyention 



The invention relates to a magnetic-head-forming method in which a set spring pressure 
is produced in the spring arm of a magnetic head and its objective is to improve productivity 
through easy and precise processing, and it is a magnetic-head-forming method in which a 
bending process is applied to a set position of the spring arm of the magnetic head to form a set 
spring pressure at the tip of the said spring arm, and it is composed of the radiation of a 
convergent laser light pulse by mutually close-by multiple scanning lines in the vicinity of a set 
bending position on the surface of the spring arm of the magnetic head. 

(Area of industrial application) 

This invention relates to a bending method of the spring arm of a magnetic head and 
especially to a magnetic-head-forming method for improved productivity through easy and 
precise bending by the use of a laser light, 

(Conventional technology) 

Figure 3 shows a conventional method of processing the spring arm of a magnetic head 
and (A) and (B) are perspective views of a bending method and a spring-pressure-adjusting 
method, respectively. 



(Outline) 
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Figure (A) shows a method in which the spring arm is bent to the proximity of a desired 
value and in which spring arm la, made of a near isosceles triangle and flat thin plate spring of 
magnetic head arm I is placed on rubber sheet 2 and roller 3 is pressed on it in the direction of 
arrow A and moved in direction B for radial bending of said spring arm la. as shown in the 
circled side view. 

Under these conditions, the amount of displacement of tip lb of spring arm la from the 
initial value is highly variable. 

Figure (B) shows a process of microadjustment of the displacement of tip lb in Figure 



In the figure, 1 is the magnetic arm la that is radially bent to the proximity of the desired 
value in Figure (A), 5 is a load cell set at a set position, and 6 is a spring pressure indicator that 
operates with the signal from said load cell 5. 

Here, when magnetic head arm 1 is set at a set position, tip lb of spring arm la presses 
contact piece 5a of load cell 5 and the contact pressure at such time is displayed by the spring 
pressure indicator 6, 

Therefore, when the displayed spring pressure of spring pressure indicator 6 is below 
specification, mechanical deformation is added by pressing it in direction C and, on the other 
hand, if it is above the specification, it is pressed in direction D for mechanical deformation and 
for the necessary adjustment of the spring pressure. 

(Problem this inventioii intends to solve) 

With the conventional magnetic-head-forming method, microadjustment of the spring 
pressure by a skilled person is necessary and it takes many manhours. Stable spring pressure 
characteristics over a long period cannot be produced because the adjusted part can deform 
during assembly work or usage. 



(A), 
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(Means to solve the problem) 

The above problem is solved by a magnetic-head-forining method in which a bending 
process is applied to a set position of the spring arm of a magnetic head and set spring pressure 
is formed at the tip of said spring arm, and a magnetic-head-forming method in which a 
convergent laser light pulse is radiated by multiple scanning lines that are mutually close-by in 
the vicinity of a set bending position on the surface of the spring arm of the magnetic head, 

(Functton) 

Generally, for forming by elastic deformation, accurate dimensions are difficult to 
produce and die dimension tends to change because of spring-back, etc. 

Therefore, in this invention, laser light is used to scan the vicinity of a set position of 
a plate-like spring for instantaneous heating and cooling of the said scanned part for bending of 
the spring. In such a case, the bending angle, i,e., the amount of plastic deformation caused by 
one-time scanning can be changed by tlie energy density of the laser light and the total bending 
angle caused by multiple close-by and parallel scannings is proportional to the number of scans 
so that setting in advance of position and number of laser light scannings, the energy of which 
can be controlled, can produce the desired bending angle and spring pressure. 

Therefore, microadjustment of the spring pressure is not necessary and stable and 
accurate bending can be performed in a short time. 

(Practical Example) 

Figure 1 explains a radial bending process with laser light and Figure 2 shows a practical 
example Of a magnetic-head-forming method. 

In Figure 1(1), 10 is a metal plate of approximately 0.5 mm thickness and laser light 1 1 
is scanned across the width of said metal plate 10. For example, when said laser light 1 1 of 40 
times/sec pulse is moved in direction A at 20 mm/sec speed, the pitch between radiation spots 
is 0.5 mm. 

In this case, front surface 10a of said metal plate 10 is heated rapidly by laser light II 
and the plate bends instantly toward back surface 10b due to thermal expansion. However. 
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immediately thereafter it cools and contracts so, as a result, it is bent at an angle a toward the 
front surface 10a, as shown in Figure (2). 

Figure (2) shows a scanning of laser light 11 which is offset by s (for example, 
^proximately 0.1 mm) from t he scanning line in Figure (1). In this case, as shown in Figure 
(3), further bending of angle a occurs so that a bending of 2o is prcxluced. 

In Figure (3), laser light 11 is further offset by s from diat in Figure (2) and, in this 
case, the total bending angle is 3a, as shown in Figure (4). 

Incidentally, the said bending angle or can be changed by changing the energy of laser 
light 11. 

In such case, the deformation formed by said bending angle 3a is shown as dimension 
d in Figure (4). 

The same operation is repeated to accurately produce the desired bending angle. 

Incidentally, it is confirmed that the direction of movement of laser light 1 1 in Figure 
(2) and in subsequent processes can be in either direction A or B to produce the same effect. 

In Figure 2, 1 is magnetic head arm. 1 1 is the laser light, 12 is the optical fiber that leads 
the laser light from the laser generator (not shown) to the said device, 13 is the laser light 
converging/radiating parts that converge and radiate laser light, 14 is laser light driving part that 
drives laser light converging/radiating part 13 in the up/down (Z) and left/right (X) directions, 
15 is magnetic head driving part for movement of fixed magnetic head 1 in the fore/aft direction 
(Y) and 16 is a load cell with die s-shaped contact piece 16a that pinches the tip lb of spring 
arm la of said magnetic head arm 1. 

Process-wise, magnetic head arm 1 is first fixed to a set position of magnetic head 
driving part 15 and, at such time, tip lb of said magnetic head arm I is so fixed diat it does not 
contact iimer surface contact pan 16b of contact piece 16a of load cell 16. 
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Next, magnetic head driving part 15 is moved in the Y direction for contacting said tip 
lb with contacting part 16b and, thereafter, said magnetic head driving part 15 is moved over 
by dimension d in Figure (4), which is the required amount of deformation of said tip lb, and 
a gap of dimension d is formed between said tip lb and contacting part 16b. 

Here, laser light converging/radiating part 13, set at a set position by laser light driving 
pan 14, is moved in direction X and laser light 11 is scanned on the surface of spring arm la. 

In this case, as explained in Figure 1, spring arm la is bent toward the radiation side on 
the scan line of laser light 1 1, so that gap d is narrowed. Then, said gap d disappears and said 
tip lb contacts contacting part 16b and laser light 1 1 is radiated further until the required spring 
pressure is produced while the light is moved in direction Z. 

(£ffect of the invention) 

As explained above, this invention can offer a magnetic-head-forming method that easily 
supplies the magnetic head with stable properties over a long period without microadjustment 
of the spring pressure in the final process of magnetic head assembly. 

4. Brief explanation of the figures 

Figure 1 explains radial bending with laser light. 

Figure 2 shows a practical example of the magnetic-head-forming method. 

Figure 3 shows a conventional spring-arm processing method. 

In the figures, 

I - magnetic head arm 
la - spring arm 

lb - tip 

10 - metal plate 
10a - front surface 
10b - back surface 

I I - laser light 

12 - optical fiber 

13 - laser light converging/radiating part 
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14 - laser light driving part 

15 - magnetic head driving part 

16 - load cell 

16a * contact piece 
1 6b - contacting part 



Key to Figure 1 : 

11 - laser light; 10 - metal plate; 10a - front surface; 10b - back surface 



Agent: T. IGETA, Patent Agent [His Seal] 







Radial bending with laser light 
Figure 1 
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Key to Figure 2: 

1 - magnetic head arm; la - spring arm; 15 - magnetic head driving part; 16 - load cell; 16a - 
contact piece; 16b - contacung part; 11 - laser light; 13 - laser light converging/radiating part; 
14 - laser light driving part; 12 - optical fiber 




Forming of magnetic head 
Figure 2 
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Key to Figure 3(A) 

1 - magnetic head ann; 3 - roller; 2 - rubber sheet; la - spring arm 

?lrBf 1-22727D (4) 




Key to Figure 3(B) 

1 - magnetic head arm; 5a - contact piece; 6 - spring pressure indicator; 5 - load cell; 




Forming of spring arm of conventional magnetic head 
Figure 3 
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